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III. STATUS OF CLAIMS 

Claims 1-14, 23-26, and 31-34 are pending and stand rejected. All claims are 
being appealed. 

IV. STATUS OF AMENDMENTS 

A Response was filed on June 29, 2004 requesting reconsideration of all of the 
rejections in the final Office Action dated March 30, 2004. No amendments were requested in 
the June 29 Response and no other amendments were filed in response to the final Office Action. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The following summary discusses the subject matter of the appealed claims along 
with references to portions of the specification and drawings that provide support for the claims. 
The references are provided for exemplary purposes and are not intended to restrict the scope of 
the claims to the particular embodiments corresponding to the references provided. 

Claim 1 is directed to an integrated device that includes first (Th) and second (Te, 
Me) transistors in emitter switching configuration (see Figures 2-5; page 5, lines 20-24; page 7, 
lines 1-17). Such an integrated device typically is used as a switch for high-voltage applications, 
but the invention is not limited to such applications. The device also includes a quenching 
element (B) that discharges current from the first transistor when the second transistor is turned 
off. This allows the current on a load driven by the device to be brought to zero. 

The quenching element includes a zener diode (Dzl, Dz2) made in poly silicon 
and formed on a surface of a semiconductor chip (2, 3, 6). The zener diode includes a 
poly silicon layer 14 having a first zone of first conductivity type and a second zone of second 
conductivity type that together form at least one PN junction (Figs. 2, 4, 6A-6D; page 6, lines 1- 
22; page 7, lines 18-25). Positioning the zener diode in the polysilicon layer 14 on the surface of 
the chip (2, 3, 6) enables the integrated device to occupy a smaller space than prior art devices 
without compromising the efficiency of the first transistor Th (page 3, lines 20-23). 

Claims 9-12 depend on claim 1 and further recite that the quenching element 
includes two or more zener diodes in back to back connection (Figs. 6B-6D, 8, 10). In claim 9, 
the anodes of two zener diodes are connected to each other, while in claim 10 the cathodes of the 
two diodes are connected to each other. In claims 1 1 and 12, there is a series of couples of zener 
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diodes with the cathodes of the zener diodes of a couple being connected to each other in claim 
1 1 and with the anodes of the zener diodes of a couple being connected to each other in claim 12. 

Independent claim 23 is directed to a device that includes first (Th) and second 
(Te, Me) transistors formed in a semiconductor substrate (2, 3, 6) (see Figures 2-5; page 5, lines 
20-24; page 7, lines 1-17). The device also includes a zener diode (Dzl, Dz2) formed in a 
polysilicon layer (14) that is formed on an insulating layer (12)on the upper surface of the 
substrate. The zener diode includes first and second junction regions and is configured to 
discharge current from a first region of the first transistor when the second transistor is turned 
off. 

Claim 26 depends on claim 23 and further recites that the zener diode is one of a 
plurality of zener diodes (Dzl, Dz2; Figs. 6B-6D, 8, 10) formed in the polysilicon layer (14). 
The zener diodes are connected in series and are alternating in plurality. For example, Figure 6B 
shows a reverse-biased first diode Dzl and a forward-biased second diode Dz2 while Figure 6C 
shows a forward-biased first diode Dzl and a reverse-biased second diode Dz2. 

Claim 33 depends on claim 1 and further recites that the emitter region of the first 
transistor extends as a comb having elongated portions inside the base region. In addition, the 
polysilicon region includes a plurality of zener diodes distributed along a perimeter of the 
elongated portions (page 6, lines 23-28). Such an arrangement provides an optimal junction 
perimeter and may even occupy the same space as an emitter-switching device without an 
integrated quenching element. 

Independent claim 34 includes first (Th) and second transistors (Te, Me) and 
quenching means for discharging current from the first transistor when the second transistor is 
turned off (see quenching element B of Figs. 2-5 and 1 IB; quenching elements B, B' of Fig. 
1 1A, single zener diode of Figs. 2, 4, and 6A; and plural zener diodes of Figs. 6B-6D and 7-10; 
page 6, lines 1-28; page 7, lines 18-25; page 9, lines 2-17; and page 10, lines 1-7). The 
quenching means are positioned in a polycrystalline semiconductor layer (14) formed on a 
second surface of a semiconductor chip (2, 3, 6). The quenching means include a P-N junction 
formed by first and second zones of first and second conductivities, respectively (See regions 
labeled P and N of polycrystalline layer 14 in Figs. 2, 4, 6A-6D, 7, and 9). 



3 



Claim 42 depends on claim 34 and further recites that the quenching means 
include first and second zener diodes in back to back connection (See Figs. 6B-6D and 7-10). 

Claim 44 depends on claim 34 and further recites that a second conduction region 
of the first transistor extends as a comb having elongated portions inside the control region. In 
addition, the polycrystalline semiconductor layer includes a plurality of zener diodes distributed 
along a perimeter of the elongated portions (page 6, lines 23-28). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Claim 38 was rejected under 35 U.S.C. § 112, second paragraph, as being 

indefinite. 

Claims 1-14, 23-26, 31-32, and 34-43 were rejected under 35 U.S.C. 103 as being 
unpatentable over U.S. Patent No. 6,127,723 to Aiello et al. ("Aiello") in view of U.S. Patent No. 
6,207,481 to Yi. 

Claims 33 and 34 were rejected under 35 U.S.C. 103 as being unpatentable over 
Aiello in view Yi and U.S. Patent No. 4,994,880 to Kato et al. ("Kato"). 

VII. ARGUMENT 

A. Indefiniteness Rejection 

The Examiner incorrectly indicated that there were not antecedent bases for "the 
first zone" and "the second zone" in the last four lines of claim 38. Claim 38 depends on claim 
34 which recites "a first zone" and "a second zone" in the last three lines of the claim. Thus, 
claim 38 particularly points out and distinctly claims the invention. 

B. Section 103 Rejection Based on Aiello and Yi 
1 . Introduction 

The Federal Circuit has held many times that the Examiner must provide 
objective evidence of a motivation for combining the teachings of cited references in the manner 
claimed. E.g., In re Sang-SuLee, 277 F.3d 1338, 1343; 61 USPQ2d 1430, 1433 (Fed. Cir. 2002) 
(copy enclosed). Further, "this factual question of motivation is material to patentability, and 
could not be resolved on subjective belief and unknown authority." Id at 277 F.3d 1343-1344; 
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61 USPQ2d 1433. Moreover, "the mere fact that the prior art may be modified in the manner 
suggested by the Examiner does not make the modification obvious unless the prior art suggested 
the desirability of the modification." In re Fritch, 972 F.2d 1260, 1266; 23 USPQ2d 1780, 1783- 
84. 

2. Claims 1-8, 13-14, and 31 

The cited prior art does not teach or suggest the invention recited in claims 1-8, 
13-14, and 31. In particular, claim 1 recites an integrated device that includes a quenching 
element having a Zener diode made in poly silicon and formed on a second surface of a 
semiconductor chip and comprising a polysilicon layer having at least one zone of the first 
conductivity type and at least one zone of a second conductivity type in order to form at least one 
P-N junction. Aiello and Yi do not teach or suggest such a quenching element connected as 
recited in claim 1, for at least three reasons. 

First, there is no motivation to combine Aiello with Yi to produce the claimed 
invention. Aiello shows a diode Dl formed in a monocrystalline epitaxial layer 218 while Yi 
shows a thin film transistor formed in a polysilicon layer 218 that is separated from a glass 
substrate 211 by an insulating buffer layer 216. Nothing in Aiello, Yi, or the general knowledge 
of the prior art provides a reason to replace or combine the monocrystalline diode Dl with the 
thin film transistor of Yi. 

Yi employs a production process typically referred to in the art as silicon-on- 
insulator (SOI) technology that is not employed together with traditional integrated circuit (IC) 
technology, like that of Aiello, in which circuit elements are integrated into a single-crystal 
silicon chip. In SOI devices, like that of Yi, the circuit elements are formed in a polysilicon or 
amorphous silicon layer that is separated from a glass substrate by an insulating layer. No circuit 
elements are formed in the substrate. There is nothing in Yi, Aiello, or any general knowledge in 
the art that would suggest combining an SOI device, like Yi, with a traditional IC device in 
which circuit elements are incorporated into the substrate. 

The Examiner incorrectly asserts that Yi teaches that using polysilicon rather than 
a single crystal of silicon results in a uniform crystal size and better transistor performance. This 
assertion is unsupported by any statement in Yi. Rather than comparing polysilicon to 
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monocrystalline silicon, as in Aiello, Yi simply reports that the method of producing a 
polysilicon layer in Yi is better than prior art methods of producing polysilicon layers. The 
Background section of Yi discusses a prior technique of making a polysilicon layer by depositing 
an amorphous layer of silicon and then crystallizing the amorphous silicon using a heat treatment 
(col. 1, lines 30-41). Yi then explains that a better polysilicon layer can be made by creating a 
crystallization seed layer on an amorphous layer of silicon and then crystallizing the amorphous 
layer by a metal induced lateral crystallization process (col. 3, lines 38-43 and col. 4, lines 1-18). 
Improving a process of forming a polysilicon layer from an amorphous silicon layer does not 
provide a motivation changing a zener diode formed in a single crystal of silicon into a zener 
diode formed in a polysilicon layer positioned above a substrate. 

In response to applicants' explanation of the lack of motivation for combining 
Aiello with Yi, the Examiner responded that "case laws make it clear that choosing an 
appropriate material is in fact within the level of ordinary skill in the art." This assertion by the 
Examiner is unsupported and not true. There is no case law stating or implying that choosing an 
appropriate material is always within the skill of the art. It is clearly true that if the prior art 
teaches away from employing a particular material, then it would not be within the ordinary skill 
in the art to use that particular material. For example, it would certainly not be within the 
ordinary skill in the art to make a transistor integrated in a piece of wood. Moreover, the claimed 
invention does not merely change materials from a monocrystalline substrate to a polysilicon 
layer - instead, an entirely new polysilicon layer is added on top of a monocryalline substrate 
and circuit elements are formed in the polysilicon layer and the monocrystalline substrate. 

For the foregoing reasons, the Examiner has not shown any objective evidence of 
a motivation for combining Yi with Aiello as suggested by the Examiner. 

Second, even if one were motivated to combine Yi with Aiello, one still would 
not create the claimed invention. Claim 1 recites a device that includes a polysilicon quenching 
on a surface of a semiconductor chip in which first and second transistors are formed. In 
contrast, Aiello teaches incorporating all of the active elements in a single monocrystalline 
silicon chip 200 and Yi teaches incorporating a transistor in a polysilicon layer 218 above a glass 
substrate 211 that does not incorporate any active elements. As such, even if the Examiner were 
correct that Yi teaches the use of polysilicon rather than monocrystalline silicon, then one would 
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at best put all of the active elements of Aiello in the polysilicon layer 218 of Yi. Nothing in 
Aiello or Yi suggest putting one element in polysilicon and the other elements in a 
monocrystalline silicon substrate. Thus, the Examiner has not provide any objective evidence 
suggesting the desirability of combining Aiello and Yi in the specific manner suggested by the 
Examiner to create the claimed invention. See, In re Fritch, supra. 

Third, even if one were motivated to employ the thin film transistor of Yi on the 
structure of Aiello, one still would not create the claimed invention. Claim 1 recites that the 
quenching element, which includes a polysilicon PN junction, is coupled with the base region of 
the first transistor and with the not drivable terminal of the second transistor. Neither Aiello nor 
Yi suggest connecting a polysilicon PN junction to a base region or not drivable terminal of 
integrated transistors. In particular, Yi does not connect the thin film transistor of layer 1 18 to 
any regions or terminals of any transistors in the substrate 111. Thus, a hypothetical 
combination of Yi with Aiello would at most merely position the thin film transistor of Yi in a 
polysilicon layer above the structure of Aiello, without connecting the thin film transistor as a 
quenching element between the base terminal of a first transistor and a not drivable terminal of a 
second transistor. 

The Examiner responded simply by noting that the diode Dl of Aiello is 
connected to the transistors Tdl and Td2, without explaining why one would not simply position 
the thin film transistor of Yi on the top of the Aiello IC. The Examiner seems to believe that, 
merely because Yi shows a polysilicon transistor above a glass substrate, one would somehow be 
motivated to choose to move only the diode Dl of Aiello into a polysilicon layer while still 
maintaining the same connections. The Examiner also does not explain why the person of 
ordinary skill would not merely move the transistor Tdl into a polysilicon layer while keeping 
the diode Dl in the monocrystalline substrate. It appears that the Examiner is improperly using 
hindsight to pick and choose among the teachings of the prior art based solely on the applicant's 
disclosure. 

For the foregoing reasons, claim 1 is nonobvious in view of the cited prior art. 
Claims 2-8, 13-14 and 31 depend on claim 1, and thus, are also nonobvious. 
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3. Claims9-12 

Claims 9-12 are nonobvious in view of the cited prior art for at least two reasons. 
First, claims 9-12 depend on claim 1, and thus, are nonobvious for the reasons expressed above 
with respect to claim 1. Second, claims 9-12 recite additional elements that are not taught or 
suggested by Aiello and Yi. 

Aiello and Yi do not teach or suggest a quenching element that includes first and 
second zener diodes in back to back connection or a series of couple of zener diodes in back to 
back connection. Instead, Aiello only shows a single zener diode in each embodiment (Dzl in 
Figs. 3a, 3b; Dz2 in Fig. 3C; and Dz3 in Figs. 4a, 4b). Aiello never suggest adding another zener 
diode to any of the embodiments, especially not another zener diode in back to back connection 
with the first zener diode. Yi does not mention even a single zener diode, and thus, cannot 
provide the missing teaching. 

The Examiner incorrectly points to regions 242/218 and 209/206 of Aiello as 
showing first and second zener diodes and to regions 239, 242, and 245 as shown plural diodes 
in back to back connection. The regions 242/218 and 209/206 correspond to the base/collector 
junctions of transistors Tdl and Th, respectively, and the regions 239, 242, and 245 are part of 
diode Dl, transistor Tdl, and transistor Td2, respectively. Nothing in Aiello suggests that the 
base/collector junctions, diode Dl, transistor Tdl, or transistor Td2 are zener diodes and they are 
not inherently zener diodes. A zener diode is "a semiconductor breakdown diode, usually 
constructed in silicon, in which reverse- voltage breakdown is based on the zener effect," and the 
zener effect is "nondestructive breakdown in a semiconductor, occurring when the electric field 
across the barrier region becomes high enough to produce a form of field emission that suddenly 
increases the number of carriers in this region." McGraw-Hill Dictionary of Scientific and 
Technical Terms, page 2187, Fifth Edition, McGraw-Hill (1994) (Copy in Evidence Appendix). 
Nothing in Aiello or the known skill in the art suggests that the base-collector junctions of the 
transistors Tdl, Th, diode Dl, transistor Tdl, or transistor Td2 exhibit reverse- voltage 
breakdown based on the zener effect. 

Even assuming that the Examiner did not mistakenly identify the regions 242/218, 
209/206, 239, 242, and 245 as being zener diodes, those regions still are not in back to back 
connection between the base terminal of the first transistor and the other not drivable terminal of 
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the second transistor. The Examiner identifies the region 242 as the base of the first transistor 
Tdl and either region 206 or 218 as being the other not drivable terminal of the second transistor 
(see page 2, bottom paragraph) 1 . None of the regions 242/218, 209/206, 239, 242, and 245 are 
connected in back to back connection between the base 242 of transistor Tdl and either of the 
regions 206,218. 

For the foregoing reasons, claims 9-12 are nonobvious in view of Aiello and Yi. 

4. Claims 23-25 and 32 

Although the language of claims 23-25 and 32 differs from that of claim 1, the 
allowability of claims 23-25 and 32 will be apparent in view of the above discussion of claim 1. 
In particular, claim 23 recites a zener diode formed in a polysilicon layer formed on an insulating 
layer on a substrate in which first and second transistors are formed. As discussed above, Aiello 
and Yi do not teach or suggest a zener diode formed in a polysilicon layer. In addition, by 
specifically reciting that the polysilicon layer is on an insulating layer on the substrate, claim 23 
is further distinguished from Aiello, which shows a zener diode Dzl in, rather than on, the 
epitaxial layer 218 and insulating layer 257. Accordingly, claims 23-25 and 32 are nonobvious 
in view of Aiello and Yi. 

5. Claim 26 

Claim 26 is nonobvious in view of the cited prior art for at least two reasons. 
First, claim 26 depends on claim 23, and thus, is nonobvious for the reasons expressed above 
with respect to claim 23. Second, claim 26 recites additional elements that are not taught or 
suggested by Aiello and Yi. 

Aiello and Yi do not teach or suggest a plurality of zener diodes connected in 
series, and alternating in polarities. As discussed above with respect to claims 9-12, Aiello only 
shows a single zener diode in each embodiment (Dzl in Figs. 3a, 3b; Dz2 in Fig. 3C; and Dz3 in 
Figs. 4a, 4b). Aiello never suggest adding another zener diode to any of the embodiments, 

1 Even if one were to point to transistor Th as being the first transistor and Tdl as being the second transistor, 

which corresponds to the way Aiello was discussed in the Background section of the present application, the PN 
junctions pointed to by the Examiner are still not connected in back to back connection between the base of 
transistor Th and either the emitter or collection of transistor Tdl . 
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especially not another zener diode connected in series and alternating in polarity with the first 
zener diode. Yi does not mention even a single zener diode, and thus, cannot provide the 
missing teachings. 

Also similar to the above discussion of claims 9-12, the Examiner incorrectly 
relies on the regions 242/218, 209/206, 239, 242, and 245 for his assertion that Aiello shows the 
features recited in claim 26. None of the PN junctions formed by the regions 242/218, 209/206, 
239, 242, and 245 are zener diodes connected in series and alternating in polarity. 

For the foregoing reasons, claim 26 is nonobvious in view of Aiello and Yi. 

6. Claims 34-41 and 43 

Although the language of claims 34-41 and 43 differs from that of claim 1, the 
allowability of claims 34-41 and 43 will be apparent in view of the above discussion of claim 1. 
In particular, claim 34 recites quenching means including a first P-N junction positioned in a 
polycrystalline semiconductor layer formed on a surface of semiconductor chip in which first 
and second transistors are formed. As discussed above with respect to claim 1 , Aiello and Yi do 
not teach or suggest the claimed invention for at least three reasons. First, there is no motivation 
to combine the thin-film transistor of Yi, which is made according to SOI technology on a glass 
substrate, with the circuit of Aiello in which the elements are incorporated in a semiconductor 
substrate using traditional IC technology. Second, even if one did combine Aiello with Yi, one 
would not obtain the claimed invention because one skilled in the art would not include a circuit 
portion in the substrate and a circuit portion in the polysilicon layer of Yi. Third, one would not 
be motivated to connect the thin-film transistor of Yi with the transistors of Aiello in a manner 
that would discharge current from the first transistor when the second transistor is turned off. 
Accordingly, claims 34-41 and 43 are nonobvious in view of Aiello and Yi. 

7. Claim 42 

Claim 42 is nonobvious in view of the cited prior art for at least two reasons. 
First, claim 42 depends on claim 34, and thus, is nonobvious for the reasons expressed above 
with respect to claim 34. Second, claim 42 recites additional elements that are not taught or 
suggested by Aiello and Yi. 
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Aiello and Yi do not teach or suggest quenching means in which first and second 
zener diodes in back to back connection. As discussed above with respect to claims 9-12, Aiello 
only shows a single zener diode in each embodiment. Aiello never suggest adding another zener 
diode to any of the embodiments, especially not another zener diode in back to back connection 
with the first zener diode. Yi does not mention even a single zener diode, and thus, cannot 
provide the missing teachings. 

Also similar to the above discussion of claims 9-12, the Examiner incorrectly 
relies on the regions 242/218, 209/206, 239, 242, and 245 for his assertion that Aiello shows the 
features recited in claim 42. None of the PN junctions formed by the regions 242/218, 209/206, 
239, 242, and 245 are zener diodes in back to back connection. 

For the foregoing reasons, claim 42 is nonobvious in view of Aiello and Yi. 

G Section 103 Rejection of Claims 33 and 44 Based on Aiello, Yi, and Kato 
1. Claim 33 

Claim 33 is nonobvious over the cited prior art for at least two primary reasons. 
First, Kato does not teach or suggest the elements of claim 1, from which claim 33 depends, that 
are missing from Aiello and Yi. Second, Aiello, Yi, and Kato do not teach or suggest the 
additional elements recited in claim 33. 

With respect to the elements recited in claim 1, Kato does not teach or suggest a 
zener diode formed in a polysilicon layer on a semiconductor chip. In fact, Kato does not teach 
or suggest any zener diode. Moreover, Kato does not provide any motivation for combining 
Aiello and Yi as suggested by the Examiner. In addition, Kato does not provide a suggestion of 
how to combine Aiello and Yi as suggested by the Examiner. 

With respect to the elements recited in claim 33, Aiello, Yi, and Kato do not teach 
or suggest that the emitter region of a first transistor extends as a comb having elongated portions 
inside the base region and the polysilicon region includes plural zener diodes distributed along a 
perimeter of the elongated portions. Kato discloses a comb-shaped emitter 35, but the Examiner 
does not point to any teaching in the prior art to include plural zener diodes distributed along a 
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perimeter of the elongated portions of the emitter region. As discussed above, Yi and Kato do 
not even mention any zener diodes. 

Aiello shows only one zener diode (Dzl, Dz2, Dz3) in each of the embodiments 
of Figs. 3a, 3c, and 4a and none of those zener diodes is along a perimeter of an emitter region. 
Even if one were to believe that the PN junctions at regions 242/218, 209/206, 239, 242, and 245 
were zener diodes as incorrectly asserted by the Examiner, those PN junction are still not 
distributed along a perimeter of an emitter. Instead, those PN junctions are all formed at the 
base-collector junctions of respective transistors shown in Figure 2a of Aiello. Aiello mentions 
that the emitter 224 of transistor Th may be comb-shaped (col. 4, lines 1-7), but does not show or 
suggest any zener diodes along a perimeter of the emitter 224. 

For the foregoing reasons, claim 33 is nonobvious in view of the cited prior art. 

2. Claim 44 

Claim 44 is nonobvious over the cited prior art for at least two primary reasons. 
First, Kato does not teach or suggest the elements of claim 34, from which claim 44 depends, 
that are missing from Aiello and Yi. Second, Aiello, Yi, and Kato do not teach or suggest the 
additional elements recited in claim 44. 

With respect to the elements recited in claim 34, Kato does not teach or suggest a 
quenching means including a first P-N junction formed in a polycrystalline semiconductor layer 
on a semiconductor chip. In fact, Kato does not teach or suggest any PN junction in a 
polycrystalline semiconductor layer. Moreover, Kato does not provide any motivation for 
combining, or a suggestion of how to combine, Aiello and Yi as suggested by the Examiner. 

With respect to the elements recited in claim 44, Aiello, Yi, and Kato do not teach 
or suggest that the emitter region of a first transistor extends as a comb having elongated portions 
inside the base region and the polysilicon region includes plural zener diodes distributed along a 
perimeter of the elongated portions. As discussed above, both Kato and Aiello mention a comb- 
shaped emitter region, but none of the references includes any teaching to include plural zener 
diodes distributed along a perimeter of the elongated portions of the emitter region. For the 
foregoing reasons, claim 44 is nonobvious in view of the cited prior art. 
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VIII. CLAIMS APPENDIX 



1. (Previously Presented) An Integrated device in emitter switching 
configuration, said device being integrated in a chip of semiconductor material of a first 
conductivity type, said chip having a first surface and a second surface opposite to each other, 
said device comprising: 

a first transistor having a base region, an emitter region and a collector region; 

a second transistor having a not drivable terminal for collecting charges, which is 
connected with the emitter terminal of the first transistor; and 

a quenching element that discharges current from the first transistor when said 
second transistor is turned off, said quenching element being coupled with the base region of the 
first transistor and with the not drivable terminal of the second transistor, said quenching element 
having at least one Zener diode made in polysilicon, said at least one polysilicon Zener diode 
being formed on the second surface of said chip and comprising a polysilicon layer having at 
least one zone of the first conductivity type and at least one zone of a second conductivity type in 
order to form at least one P-N junction. 

2. (Original) The Integrated device according to claim 1, wherein said chip 
comprises a first region of the second conductivity type which extends from the second surface 
into the chip and a second region of the first conductivity type which extends from the second 
surface into the first region, and the first region, the second region and a portion of the chip 
comprised between the first region and the first surface forming respectively the base region, the 
emitter region and the collector region of the first transistor. 

3. (Original) Integrated device according to claim 2, wherein said first 
transistor and said second transistor are bipolar transistors and said chip comprises a third region 
of the second conductivity type which extends from the second surface into the second region 
and a fourth region of the first conductivity type which extends from the second surface into the 
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third region, each of the second region, of the third region and of the fourth region forming 
respectively the collector region, the base region and the emitter region of the second transistor. 

4. (Previously Presented) Integrated device according to claim 2, comprising 
a bipolar third transistor connected with the first transistor in a Darlington configuration wherein 
the emitter terminal of the first transistor is connected with a base terminal of the third transistor 
and the collector terminal of the first transistor is connected with a collector terminal of the third 
transistor. 

5. (Original) Integrated device according to claim 2, wherein said second 
transistor is a MOS transistor and said chip comprises a couple of third regions of the second 
conductivity type which extend from the second surface into the second region and a couple of 
fourth regions of the first conductivity type which extend from the second surface into each one 
of third regions, each of the second region, of the third regions and of the fourth regions forming 
respectively the drain region, the body region and the source region of the second transistor. 

6. (Original) Integrated device according to claim 1, wherein said first 
conductivity type of the semiconductor material is of N-type and said second conductivity type 
of semiconductor material is of P-type. 

7. (Original) Integrated device according to claim 1, wherein said first 
conductivity type of the semiconductor material is of P-type and said second conductivity type of 
semiconductor material is of N-type. 

8. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode comprises a polysilicon Zener diode the cathode of which is 
connected with the base terminal of the first transistor and the anode of which is connected with 
said other not drivable terminal of the second transistor and said polysilicon layer comprises only 
one P-N junction. 
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9. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode comprises first and second polysilicon Zener diodes in back to back 
connection wherein the anode of the first Zener diode is connected with the anode of the second 
Zener diode and the cathode of the first Zener diode is connected with the base terminal of the 
first transistor and the cathode of the second Zener diode is connected with said other not 
drivable terminal of the second transistor and said polysilicon layer comprises two P-N junctions. 

10. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode comprises first and second polysilicon Zener diodes in back to back 
connection wherein the cathode of the first Zener diode is connected with the cathode of the 
second Zener diode and the anode of the first Zener diode is connected with the base terminal of 
the first transistor and the anode of the second Zener diode is connected with said other not 
drivable terminal of the second transistor and said polysilicon layer comprises two P-N junctions. 

11. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode comprises a series of couples of polysilicon Zener diodes in back to 
back connection wherein the cathode of the one Zener diode of one couple is connected with the 
cathode of the other Zener diode of the same couple and so on and the anode of the first Zener 
diode is connected with the base terminal of the first transistor and the anode of the last Zener 
diode is connected with said other not drivable terminal of the second transistor and said 
polysilicon layer comprises a series of P-N junctions. 

12. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode comprises a series of couples of polysilicon Zener diodes in back to 
back connection wherein the anode of the one Zener diode of one couple is connected with the 
anode of the other Zener diode of the same couple and so on and the cathode of the first Zener 
diode is connected with the base terminal of the first transistor and the cathode of the last Zener 
diode is connected with said other not drivable terminal of the second transistor and said 
polysilicon layer comprises a series of P-N junctions. 
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13. (Original) Integrated device according to claim 1, wherein said at least 
one polysilicon Zener diode is formed on the second surface of the chip in a zone over an 
insulated layer. 

14. (Original) Integrated device according to claim 1, comprising a diode the 
cathode of which is connected with the collector terminal of the first transistor and the anode of 
which is connected with said other not drivable terminal of the second transistor, said diode 
conducing when the voltage value at the collector terminal becomes lower than the voltage value 
at the other not drivable terminal of the second transistor. 

15. -22. (Cancelled) 

23. (Original) A device, comprising: 

a semiconductor substrate of a first type of conductivity; 

a first region having a second type of conductivity formed in the semiconductor 

substrate; 

a second region having the first type of conductivity formed over and in contact 
with the first region, the first and second regions and a portion of the substrate underlying the 
first region forming base, emitter and collector, respectively, of a first transistor; 

a second transistor formed in the substrate and including a third region having the 
first type of conductivity, formed over and in contact with the second region; 

the second transistor also including a fourth region having the second type of 
conductivity, formed in the third region; 

an insulating layer selectively formed on an upper surface of the substrate; 

a polysilicon layer selectively formed on the insulating layer; and 

a zener diode formed in the polysilicon layer and including first and second 
junction regions having first and second types of conductivity, respectively, the diode being 
configured to discharge current from the first region when the second transistor is turned off. 
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24. (Original) The device of claim 23 wherein the second transistor is a 
bipolar transistor and further includes a fifth region having the first type of conductivity and 
formed in the fourth region, the third, fourth and fifth regions comprising collector, base and 
emitter, respectively, of the second transistor. 

25. (Original) The device of claim 23 wherein the second transistor is a MOS 
transistor and further includes: 

a fifth region having the second type of conductivity, formed in the third region 
and separated from the fourth region by a portion of the third region; 

sixth and seventh regions having the first type of conductivity and formed in the 
fourth and fifth regions, respectively; and 

a polysilicon region formed on the insulating layer, apart from the polysilicon 
layer and over the portion of the third region, the polysilicon region, the sixth and seventh 
regions, and the fourth region comprising gate, source and drain, respectively, of the MOS 
transistor. 

26. (Original) The device of claim 23 wherein the zener diode is one of a 
plurality of zener diodes formed in the polysilicon layer, the plurality of diodes connected in 
series, and alternating in polarities. 

27. -30. (Cancelled) 

31. (Previously Presented) The integrated device of claim 1 wherein said 
quenching element is on a first side of the second surface, and wherein substantially all 
semiconducting regions are on a second side of the second surface. 

32. (Previously Presented) The device of claim 23 further comprising: 

the first, second, third, and fourth regions formed on a first side of the insulating 

layer; and 

the polysilicon layer selectively formed on a second side of the insulating layer. 
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33. (Previously Presented) The integrated device of claim 1 wherein the 
emitter region of the first transistor extends as a comb having elongated portions inside the base 
region and the polysilicon region includes a plurality of zener diodes distributed along a 
perimeter of the elongated portions. 

34. (Previously Presented) An integrated device integrated in a chip of 
semiconductor material of a first conductivity type, the chip having a first surface and a second 
surface opposite to each other, the device comprising: 

a first transistor having a control region and first and second conduction regions; 

a second transistor having a control region and first and second conduction 
regions, the first conduction region of the second transistor being connected to the second 
conduction region of the first transistor; and 

quenching means for discharging current from the first transistor when the second 
transistor is turned off, the quenching means being connected between the control terminal of the 
first transistor and the second conduction region of the second transistor, being positioned in a 
polycrystalline semiconductor layer formed on the second surface of the chip, and including a 
first zone of the first conductivity type and a second zone of a second conductivity type in order 
to form a first P-N junction. 

35. (Previously Presented) The integrated device of claim 34, wherein the 
control region of the second transistor includes a first region of the second conductivity type that 
extends from the second surface into the chip, the second conduction region of the second 
transistor includes a second region of the first conductivity type the extends from the second 
surface into the first region, and the first conduction region of the second transistor includes a 
third region of the first conductivity type positioned between the first region and the first surface. 

36. (Previously Presented) The integrated device of claim 35, wherein the 
first transistor and the second transistor are bipolar transistors, the second conduction region of 
the first transistor includes the third region, the first conduction terminal of the first transistor 
includes a portion of the chip between the third region and the first surface, and the control 
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region of the first transistor includes a fourth region positioned between the third region and the 
portion of the chip between the third region and the first surface. 

37. (Previously Presented) The integrated device of claim 34 wherein the 
second conduction region of the first transistor includes a first buried region of the first 
conductivity type, the control region of the first transistor includes a second buried region of the 
second conductivity type, and the first conduction region includes a portion of the chip between 
the second buried region and the first surface. 

38. (Previously Presented) The integrated device of claim 37 wherein the 
second conduction region of the second transistor includes a region of the first conductivity type 
extending from the second surface into the chip, the device further comprising: 

a sinker region that extends from the second surface of the chip to the second 

buried region; 

a first conductive connector positioned on the second surface and connecting the 
sinker region to the first zone; and 

a second conductive connector positioned on the second surface and connecting 
the second conduction region of the second transistor to the second zone. 

39. (Previously Presented) The integrated device of claim 34 wherein the first 
transistor is a bipolar transistor and the second transistor is a field-effect transistor. 

40. (Previously Presented) The integrated device of claim 34, further 
comprising a bipolar third transistor connected with the first transistor in a Darlington 
configuration wherein an emitter terminal of the first transistor is connected with a base terminal 
of the third transistor and a collector terminal of the first transistor is connected with a collector 
terminal of the third transistor. 

41. (Previously Presented) The integrated device of claim 40 wherein the 
quenching means includes first and second zener diodes connected respectively between the 
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second conduction terminal of the second transistor and base terminals of the first and third 
transistors. 

42. (Previously Presented) The integrated device of claim 34 wherein the 
quenching means includes first and second zener diodes in back to back connection. 

43. (Previously Presented) The integrated device of claim 34, further 
comprising an insulating layer positioned between the polycrystalline semiconductor layer and 
the second surface of the chip. 

44. (Previously Presented) The integrated device of claim 34 wherein the 
second conduction region of the first transistor extends as a comb having elongated portions 
inside the control region of the first transistor and the polycrystalline semiconductor layer 
includes a plurality of zener diodes distributed along a perimeter of the elongated portions. 
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\A spectrometry See Zeernan-effect atomic absorption spec- 

jetty. { Izelaiaspek'tram-Mre } 
uambdatestidae : [paleon] A familyof extmctmsectivd- 
ota-manuriais belonging to the ^oup Proteuthercay they occur 
ijthe Late Cretaceous of Mongolia: { za.lam-d^'leso.de J 
$clidae . [vert zoo] . ' ;The Moorish -idols, a fanijiyof Indo- 
le r^iforin fishes in the surtfrder Acanmuroidei. 1 'zarj* 
t.oe ) . :.s:r *, '» \ ' , : -'l:-- -' : 

nzibargum [mater] A combustible, hard* fossilrtypecor 
^i^^^ iitSQluble in most solvents and melts at about 
l&C; used in varnishes. { 'zan-za.bar .gam | -.: 
" bldidae ;<£vert zoo) . The Northern Hemisphere jumping 
family of the order. Rodentia with, long legs and large 
•tjadapted for jumping. { za'pdid-a.de } 
gratfte .- s (mineral] Ki 3 (C0 3 )(OH) 4 -4H 2 0 An emerald- 
ien rnineral consisting of a hydrous basic nickel carbonate 
Spurring ui incrustations or compact masses. { t'zarr^.tit | 
jastruga See sastruga. { 'zas-tra-ga } 

T|f^^ [crystal] The optical axis ;of a quartz crystal, perpen- 
i^ular to both the x and y axes, [math] One of the three axes 
,f n a\feee^u^ensional cartesian coordinate system; ina.rectan- 
^coordinate system it is perr^wlicular to the x and y axes. 

0 boson [partic phys] An mtermediate vector boson which 
slzero electric charge and mediates the neutral current weak 
attractions. ! Also known as 7? particle, ( 'zelziro 'bo.san } 
[astron] A representative type of variable star, it is 
uptive,Wini a cycle of about 10^-600 days; magnitude ranges 
' m2to6 { 'ze.kam ) - 
^amelopardalis stars [astron] A class of dwarf novae 
nijch exhibit unpredictable, and sometimes very protracted, 
ses in the decline from maximum to minimum brightness. 
Ikd.rnel^'panHbas ,starz } 
^efficient [quant mech] A coefficient used in the trans- 
jSfcrraation between modes of coupling eigenfunetions of three 
! £&ular momenta^ and especially in calculating rnatrix elements 
i fcta decay and similar problems. . { 'ze ,k<H, fish-ant;} •.</;: 
Oftlihate [math] One of the coordinates of a point in a 
i^irnensibnal coordinate system, equal to the directed dis- 
iot a point from the plane.of thejcahdy axes, measured 
£a line parallel to the i axis. { 'zekd^ord-amat } 
i :[vert zoo] Any of three species of African mammals 
nging to the family Equidae aUstinguished by a coat of black 
dfwhite stripes (/zebra- 1 
gJ&l [vert zoo] A domestic breed of cattle, indigenous -to 
ftaj^belongirig to . the family Bovidae, distinguished by long 
^n^ing. ears* a'dorsal hump between the; shoulders, ana" a 
ivlap under the neck; known as the Brahman in the United 
l{ 'zeihtt ! •': : . -s, : ' • • ; v.-.r^:/*- '■ 
tistein [geql] A European series of geologic tune, es- 
lly in Germany: Upper Permian (above; Rothliegende). 
Sek-shtm ) : v;-y. i. *v . -. \ . - : 

SHtfcry • eng] :•' A . rnetat member, "whose 'cross .section has a 
fied Z shape; the internal angles are slighdy less than 90°. 

displacement [spect] The separation, in wave 
Papers; of adjacent spectral linesiin the normal Zeeman effect 
^unit magnetic field, equalfm centimeterrgramrsecondGaus- 
jj^inits) to cl4itrh&s- where e an4.rn. are the charge and mass 
Iphe, electron, ror tor approximately 4.67 X 10 5 (centime- 
|5^Hgauss)" 1 . ( 'za-mandi^plas-mant ] . : ■ -:'%■. ■': ^ 



Zeeman effect [spect] A splitting of spectral lines tin the 
radiation emitted by atoms or molecules in a static magnetic 
field. { 'za-maniifektj : - iv- : - ' 

Zeeman-effect atomic absorption spectrometry -[Spect] 
A type; of atomic absorption spectrometry in Mmich either the 
light source or the sample is placed in a magnettcAeld;^htting 
i the spectral lines under observation into polarized components, 
. and a rotating polarizer is placed between the source, arid the 
sample, enabling the absorption caused by the elemeiit under 
analysis to be separated from background absorption; Abbre- 
viated ZAA spectrometry: 5 r { Izennan i.fekt.a-tamrik^p-sorpr 
shansr>ek , tram i 9'tre } , y • •v:'^ :■• \ ^ ^ ; 
Zeeman energy [atom phys] The energy of interaction be- 
tween an atomic or molecular magnetic moment and an applied 
magnetic field, { 'za-rhan ien^rje | : ■ : - 

Zeifotmes [vert zoo] ' The dories, a small order of teleost 
fishes, distinguished by ^ the Absence of an orbitosphenoid bone, 
a spinous dorsal fin, and a pelvic fin with a spine and five to 
nine soft rays; { ,ze*9 ■for.mez } . ■ . : - ^ -< 
zein [mater] A combustible; white to yellowish protein pow- 
der derived from com; ; insoluble in water, soluble in diluteal- 
cohol; used in inks; fibers, inicroencapsulation, and coatings for 
paper and food. { 'ze-on }. ' 
Zemorrian [geol] ; A North American stage of Oligocene and 
Miocene geologic!time, above Refugian and below/Saucesian. 
••{'•za , m6re*an.) - ! 'v/ ■ '• ■ ■ '■" . 

"Zener breakdown [electr] Nondestmcavebreakdown m a 
semiconductor, occurring when the electric field across thehar- 
rier region becomes high enough rto produce a> form of field 
emission that suddenly increases the number of carriers in this 
region. Also known as Zener effect [ 'i&ttot , brak l daun } 
Zener diode > [electr] •: A- semiconductor breakdown idiode, 
usually constructed of silicon^ in which reverse-voltage breaks 
. down is based onthe Zener effect ( 'ze-nar 'di.od 1 ^ 
TSner diode voltage regulator See diode voltage regulator. 
(^ze-nar'dT.od W6Hi) ,reg-y3ilad«3r } . -rls;'-- ^ v -i v ^ 
Zener effect See Zener breakdown. ^ : 

Zener voltage ^breakdown voltage, ( "ze-nar.vol-tij J 
zenith [astron] :> That point of the; celestial sphere vertically 
overhead. { f ze>n3th ) a ; ■ ■- - ' - : ' 

zenithal c^art Se^azimuthal chart 4 'zemaihal: chart | v:3 
zenithal hourly rate [astron] The number of meteors in a 
meteor shower which would be ^ observed per hour if ^ the radiant 
of the meteor shower: ^ were overhead and there were no moon- 
light ( 'ze^a^al 'aurle^rat i - 
zenithal rain [meteorol] , In the tropics or subtropics; the 
rainy season which recurs annuaUy or serniannuaiiy at about the 
time that the sun is most nearly overhead (at zenith). ; { 'ze-na- 
marran} . :■• ■.iv.^ >•■'••• ■ ^ ' " 

zenith angle [astron] The angle ^ between the direcuon to 
the zenith and me direction of a light ray^ ; 'zetoth .aq-gsl ) 
zenith distance [astron] Angular d^tance^from the zenith; 
j the arc of a.yertical ciccle between the zenith and a point on the 
ceJestial sphere, measured from the zenim through 90°, for bod- 
ies above the horizon. Also known as co-altitude. { Jzemath 
.disHtans ) ^ ^ » ■ ■ , ■ ■ ' '" ' 

zenith telescope [optics] r A type of telescope, that is; fixed 
in the vertical or moves only :a small amount from the vertical; 
it is used to get positional measurement of stars moving near 
the zenith-- { ^zeTOth^teKskop^ ; i;> : ; ^ 
zenocentric coordinates [astron] * Coordinates that uidi- 
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ZEBRA 




Grevy's zebra (Equus grevyi). 



ZEBU 




Zebu, or Brahman, a domestic 
breed of cattle. 



ZEIFORMES 




John dory (Zenopsis ocellataj. 
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920* 


Requesting publication of SIR prior to 
Examiner action 


1805 


1840* 


1805 


1840" 


Kequesiing puDiicauon or oik aner 
Examiner action 


1251 


110 


2251 


55 


Extension for reply within first month 


1252 


420 


2252 


210 


Extension for reply within second 
month 


1253 


950 


2253 


475 


Extension for reply within third month 


1254 


1480 


2254 


740 


Extension for reply within fourth 
month 


1255 


2010 


2255 


1005 


Extension for reply within fifth month 


1401 


330 


2401 


165 


Mnti^o nf innoal 
FNUllCC Ul Mpptidl 


1402 


330 


2402 


165 


Filing a brief in support of an appeal 


1403 


290 


2403 


145 


Request for oral hearing 


1451 


1510 


1451 


1510 


Petition to institute a public use 
proceeding 


1452 


110 


2452 


55 


Petition to revive - unavoidable 


1453 


1330 


2453 


665 


Petition to revive - unintentional 


1501 


1330 


2501 


665 


Utility issue fee (or reissue) 


1502 


480 


2502 


240 


Design issue fee 


1503 


640 


2503 


320 


Plant issue fee 


1460 


130 


1460 


130 


Petitions to the Commissioner 


1807 


50 


1807 


50 


Processing fee under 37 CFR 1 .17(q) 


1806 


180 


1806 


180 


Submission of Information Disclosure 
Stmt 


8021 


40 


8021 


40 


Recording each patent assignment 
per property (times number of 
properties) 


1809 


770 


2809 


385 


Filing a submission after final rejection 
(37 CFR § 1.129(a)) 


1810 


770 


2810 


385 


For each additional invention to be 
examined (37 CFR § 1.129(b)) 


1801 


770 


2801 


385 


Request for Continued Examination 
(RCE) 


1802 


900 


1802 


900 


Request for expedited examination of a 
design application 



Fee 
Paid 



Other fee (specify) _ 



•Reduced by Basic Filing Fee Paid 



330 



SUBTOTAL (3) ($) 330 



SUBMITTED BY 


Customer Number 

00500 


Name 
(PrintTType) 


Robert lannucci 


Registration No. 
Attorney/Agent) 


33,514 


Signature 


fisAw^ 


Date 


September 27, 2004 



This collection of information is required by 37 CFR 1.17 and 1.27. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, 
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this 
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, 
Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 2231 3- 
1450. C:\NrPortbl\jfv1anage\LAURAT\502666_1.DOC 



